DBA in 3 genetic types of mice maintained under different social conditions, some of which are known to alter the hormonal status of the animals. A comparison will then be possible with the results obtained by treating similar mice with MC. These have been briefly reported previously (Marchant, 1964) . It may then be seen whether these 2 carcinogens, whose mechanism of action may be different, are influenced in dissimilar ways by the various hormonal influences operating in the different groups of mice.
MATERIALS AND METHOD
Mice.-The mice used in the present experiments were young adult females of the following genetic types (all free from MTA): C57BI/Bcr, IF/Bcr and first generation hybrids derived from C57B1 mothers and IF fathers. C57B1 virgin females have the normal short oestrus cycles of about 4 days and they are notoriously resistant to breast cancer induction by MC and relatively resistant to induction by MTA. IF virgins, on the other hand, have a high incidence of spontaneous pseudopregnancies when caged in groups (Muhlbock and Boot, 1961) , suggesting that high levels of progesterone may normally be present in these mice, and they are very susceptible to breast tumour induction by MC (Orr, 1943 and Bonser, 1954) . Van der Lee and Boot (1955) showed that spontaneous pseudopregnancy could be minimised by caging the virgin mice singly. F1(C57Bl x IF) hybrids closely resemble their IF parents in response to breast tumour induction by MC and their susceptibility to pseudopregnancy (Marchant, 1963) .
Mice were fed on a cube diet with water ad libitum.
Carcinogen treatment. Pilgrim and Dowd (1963) and Murray (1965) . The method described by the former authors has been used here to compare the mortality rates from breast cancer in the experimental groups of mice.
RESULTS

Dibenzanthracene
The incidence and induction time of breast tumours arising in the various groups of mice after DBA treatment is given in Table I . It also shows the Fig. 1 shows that the rate of tumour development in C57B1 mice was very slow after DBA treatment. Isolation of virgins resulted in no tumours developing at all. Forced breeding had quite a marked tumour-promoting effect, but lactation reduced this back to the normal level. Fig. 2 shows that the rate of breast tumour development in IF mice after DBA was rapid. In this strain lactating breeders also showed tumour inhibition compared with forced breeders, but other social conditions had no marked effect on tumour development. X Pseudopregnant mice of none of the 3 genetic types showed any enhanced susceptibility to breast tumours after DBA treatment. This contrasts markedly with the susceptibility to tumours after MC treatment of the same types of mice. Table II shows the incidence of other pathological lesions most frequently found. These lesions were distributed more-or-less evenly amongst the different groups of mice within each strain, so they are reported here only by genetic type.
The " leukaemias " were nearly always lymphocytic, involving spleen, lymph nodes and often infiltrating the liver. The liver lesions referred to in the table were not associated with leukaemic infiltration. They consisted of toxic degeneration and regeneration nodules. Skin tumours had a somewhat longer latent period than breast tumours and were more slow growing. Thus they were seen particularly in the groups of mice which developed few or no breast tumours, but also occurred together with breast tumours in some animals. Ovarian tumours were small and exclusive to C57B1 mice. There were 2 granulosa-celled tumours and 2 tubular adenomas. In addition, 3 blood clots and one cystic ovary were found in C57B1 mice. Lung adenomas were seen mainly in hybrids. They occurred amongst the oldest survivors.
Methylcholanthrene
For comparison with the experiments reported above using DBA, the data obtained previously with similar groups of mice treated with 0.5 per cent MC in olive oil are summarised here. Table III shows C57B1 (Fig. 4 ) virgin mice were very resistant to tumour induction, but pseudopregnancy or breeding were able to increase the sensitivity of this strain. Lactation had no apparent inhibitory effect. In IF mice, the latent periods were shorter and the rate of tumour appearance slightly faster than in hybrids (Fig. 5 and 6 conditions were similar in these 2 types of mice. Lactation was extremely inhibitory and pseudopregnancy had a quite marked effect in promoting the early development of tumours. The incidence of other pathological lesions in mice painted with MC are shown in Table IV . Ovarian tumours were granulosa-celled and there were 2 large ones in hybrids. There were also 9 cystic ovaries in IF mice and 1 ovarian haemangioma in both IF and C57B1 mice. Toxic degeneration of the liver was not seen with this carcinogen. Lung adenomas were not recorded. Skin tumours were more frequent than after DBA, but again they were more slow growing than breast tumours so tended to occur in the longest survivors of groups which developed few or no breast tumours.
DISCUSSION
The results of the present experiments confirm the previous findings of Bonser (1958 ), Jull (1958 , Biancifiori, Bonser and Caschera (1961) and Ranadive and Karande (1963) that dibenz [a,h] anthracene is a powerful breast carcinogen for mice. Ranadive and Karande, using 0-25 per cent solutions in benezene biweekly, considered DBA to be more powerful than MC. However, the present experiments, using 0.5 per cent in olive oil, indicate that DBA produces breast tumours at a slightly slower rate ( Fig. 1-6 ) and with a longer latent period than MC in similar types of mice (Tables I and III) . They confirm Bonser's earlier findings in IF virgins. Biancifiori et al. (1961) also obtained fewer breast tumours in C3Hb mice after administration of DBA solutions by stomach tube than after administration of MC in similar doses.
It is evident that the genetic constitution of the mice is of the greatest importance in determining the sensitivity to breast cancer induction by DBA. Each type used in the present experiments responded in its own particular way, developing breast tumours at a rate which was characteristic of the strain. Although the latent period of tumour appearance might be notably changed, the rate was relatively little affected by different social conditions, except in a few extreme cases. However, the characteristic rate of breast tumour appearance for each strain does not appear to be determined by genetic factors acting at the level of the breast tissue itself, for Riggott (1965) has shown that breasts from IF, C57B1 or F1 (C57B1 x IF) donors transplanted to F1 (C57B1 x IF) hosts all respond to tumour induction by MC in a manner characteristic of the host mice. Evidently the response is mediated through the internal environment of the mouse.
Ranadive and Karande (1963) studied the response of 5 different strains of mice to breast tumour induction by DBA. Two of these were complicted by the presence of MTA, but the other 3 strains varied greatly in sensitivity. DBA virgins were very sensitive, while C57B1 and L(P) virgins were resistant. Breeding did not change the sensitivity of C57B1, but L(P) breeders were very sensitive. Jull (1964) has studied the effect of several different social conditions on breast tumour induction by DBA in C3Hb mice. He found that virgins developed breast tumours in small numbers after lengthy latent periods. The administration of oestrone to virgins increased their sensitivity, but pseudopregnancy had a more marked enhancing effect. Forced breeding was less effective and lactation had no particular inhibitory effect in these mice. C3Hb mice, then, behave very differently from the mice used in the present experiments, which all showed tumour inhibition by lactation and no enhancement by pseudopregnancy.
At present the situation is confusing. It is impossible to make any definite statements about the effect of particular social conditions on susceptibility to breast tumour induction by this or that carcinogen. Each genetic type responds in its own way to a particular carcinogen and may respond in a somewhat different way to another carcinogen. Different social conditions with their accompanying hormonal disturbances do not always have the same kind of effects on breast tumour induction in different genetic types of mice. Clearly, much more detailed comparisons need to be made between mammary carcinogenesis by MC and DBA to establish whether, or not, Jull's suggestion that they work in fundamentally different ways can be substantiated. It is interesting that DBA appears to induce breast tumours with less tendency to squamous metaplasia than MC. Also that DBA seems to have the most marked effect on ovaries of C57B1 mice, while MC affects ovaries of mice with IF parentage.
SUMMARY
Mice of 3 genetic types, maintained under different social conditions, were given 8 skin paintings of 05 ml. saturated solution of dibenz [a,h] anthracene in olive oil at fortnightly intervals.
Breast tumours appeared with rates characteristic for each genetic type. In C57B1 they were slow to appear, with a long latent period, but were enhanced by forced breeding. In IF mice they appeared at the most rapid rate, with the shortest latent period, and in this strain lactation was inhibitory. In the F1 (C57B1 x IF) hybrids the rate of appearance was slower than in IF mice, the latent period was longer and lactation was extremely inhibitory.
The results are compared with those previously obtained after treatment of similar mice with 3-methylcholanthrene.
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